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PICTURE DELIMITER IN SCALABLE VIDEO 
CODING 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] This application claims priority from Provisional 
Application U.S. Application 60/786,646, ?led Mar. 27, 
2006, incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention related generally to the ?eld 
of video coding. More particularly, the present invention 
relates to scalable video coding and decoding. 

BACKGROUND OF THE INVENTION 

[0003] This section is intended to provide a background or 
context to the invention that is recited in the claims. The 
description herein may include concepts that could be pur 
sued, but are not necessarily ones that have been previously 
conceived or pursued. Therefore, unless otherWise indicated 
herein, What is described in this section is not prior art to the 
description and claims in this application and is not admitted 
to be prior art by inclusion in this section. 

[0004] Video coding standards include ITU-T H.261, ISO/ 
IEC MPEG-l Visual, ITU-T H.262 or ISO/IEC MPEG-2 
Visual, ITU-T H.263, ISO/IEC MPEG-4 Visual and ITU-T 
H.264 (also knoW as ISO/IEC MPEG-4 AVC). In addition, 
there are currently efforts underWay With regards to the 
development of neW video coding standards. One such 
standard under development is the scalable video coding 
(SVC) standard, Which Will become the scalable extension 
to H.264/AVC. Another such effort involves the develop 
ment of China video coding standards. 

[0005] SVC can provide scalable video bitstreams. A 
portion of a scalable video bitstream can be extracted and 
decoded With a degraded playback visual quality. Currently, 
a scalable video bitstream contains a non-scalable base layer 
and one or more enhancement layers. An enhancement layer 
may enhance the temporal resolution (i.e. the frame rate), the 
spatial resolution, or the quality of the video content repre 
sented by the loWer layer or part thereof. In some cases, data 
of an enhancement layer can be truncated after a certain 
location, even at arbitrary positions, and each truncation 
position can include some additional data representing 
increasingly enhanced visual quality. Such scalability is 
referred to as ?ne-grained (granularity) scalability (FGS). In 
contrast to FGS, the scalability provided by a quality 
enhancement layer that does not provide ?ned-grained scal 
ability is referred as coarse-grained scalability (CGS). Base 
layers can be designed to be FGS scalable as Well. 

[0006] The mechanism to provide temporal scalability in 
the most recent SVC speci?cation involves the “hierarchical 
B pictures coding structure,” Which is essentially similar to 
current advanced video coding (AVC). This feature is fully 
supported by AVC, and the signaling portion can be imple 
mented by using sub-sequence related supplemental 
enhancement information (SEI) messages. 

[0007] For mechanisms to provide spatial and CGS scal 
abilities, a conventional layered coding technique, similar to 
the technique used in earlier standards, is used With a 
number of neW inter-layer prediction methods. Data that 
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could be inter-layer predicted includes intra texture, motion 
and residual. Single-loop decoding is enabled by a con 
strained intra texture prediction mode, Whereby the inter 
layer intra texture prediction can be applied to macroblocks 
(MBs) for Which the corresponding block of the base layer 
is located inside intra MBs. At the same time, those intra 
MBs in the base layer use constrained intra prediction. In 
single-loop decoding, the decoder needs to perform motion 
compensation and full picture reconstruction only for the 
scalable layer desired for playback (referred to as the desired 
layer), thereby greatly reducing the decoding complexity. 
All of the layers other than the desired layer do not need to 
be fully decoded because all or part of the data of the MBs 
not used for inter-layer prediction (be it inter-layer intra 
texture prediction, inter-layer motion prediction or inter 
layer residual prediction) is not needed for reconstruction of 
the desired layer. 

[0008] The spatial scalability has been generaliZed to 
enable the base layer to be a cropped and Zoomed version of 
the enhancement layer. The quantization and entropy coding 
modules Were adjusted to provide FGS capability. The 
coding mode is referred to as progressive re?nement, 
Wherein successive re?nements of the transform coefficients 
are encoded by repeatedly decreasing the quantiZation step 
siZe and applying a “cyclical” entropy coding akin to 
sub-bitplane coding. 
[0009] The scalable layer structure in the current draft 
SVC standard is characteriZed by three variables, referred to 
as temporal_level, dependency_id and quality_level. tem 
poral_level is used to indicate the temporal scalability or 
frame rate. A layer comprising pictures of a smaller tempo 
ral_level value has a smaller frame rate than a layer com 
prising pictures of a larger temporal_level. dependency_id is 
used to indicate the inter-layer coding dependency hierarchy. 
At any temporal location, a picture of a smaller dependen 
cy_id value may be used for inter-layer prediction for coding 
of a picture With a larger dependency_id value. quality_level 
is used to indicate FGS layer hierarchy. At any temporal 
location and With an identical dependency_id value, an FGS 
picture With quality_level value equal to QL uses the FGS 
picture or base quality picture (i.e., the non-FGS picture 
When QL-l=0) With quality_level value equal to QL-l for 
inter-layer prediction. 
[0010] One design goal of SVC is to maintain the back 
Ward compatibility With AVC. In other Words, the base layer 
should be compliant With AVC. To realiZe this goal, tWo neW 
NAL unit types that are reserved in AVC are used for the 
coded slices in enhancement layers. The three variablesi 
temporal_level, dependency_id and quality_leveliamong 
other information (including simple_priority_id and discard 
able_?ag) are signaled in the bitstream for the enhancement 
layers. simple_priority_id indicates a priority of the NAL 
unit, and discardable_?ag indicates Whether the NAL unit is 
used for inter-layer prediction by any layer With a higher 
dependency_id value. 

[0011] Conventional video coding standards have speci 
?ed a structure for an elementary bitstream, i.e., a self 
containing bitstream that decoders can parse. The bitstream 
has comprised several layers, typically including several of 
the folloWing: a sequence layer, a group of pictures (GOP) 
layer, a picture layer, a slice layer, a macroblock layer, and 
a block layer. The bitstream for each layer typically includes 
a header and associated data. 
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[0012] The syntax for H.264/AVC and SVC coding stan 
dard includes Network Abstraction Layer (NAL) units. A 
stream of NAL units does not form an elementary bitstream 
as such because there are no start codes in NAL units. 
Instead, NAL units have to be framed With start codes 
according to Annex B of the H.264/AVC coding standard to 
form an elementary bitstream. 

[0013] The H.264/AVC coding standard contains headers 
at the slice layer and beloW, but it does not include picture, 
GOP, or sequence headers. Instead, a concept of a parameter 
set replaces such headers. There are tWo types of parameter 
sets: sequence parameter sets and picture parameter sets. In 
the H.264/AVC coding standard, only one sequence param 
eter set is active in a coded video sequence, i.e. betWeen an 
instantaneous decoding refresh (IDR) picture, inclusive, to 
the next IDR picture, exclusive. Only one picture parameter 
set is active Within a picture, but a neW picture parameter set 
may be activated per each picture. In SVC, each value of 
dependency_id may be dedicated its oWn sequence param 
eter set. 

[0014] An access unit according to the H.264/AVC coding 
standard comprises one primary coded picture, Zero or more 
redundant coded pictures, and Zero or more auxiliary coded 
pictures. In some systems, detection of access unit bound 
aries can be simpli?ed by inserting an access unit delimiter 
NAL unit into the bitstream. An access unit according to 
SVC may comprise one primary coded picture for the base 
layer and may contain multiple enhanced coded pictures, but 
at most one enhanced coded picture that is not a redundant 
coded picture per each unique combination of dependen 
cy_id, temporal_level, and quality_level. 
[0015] The base layer of SVC streams is typically AVC 
compliant, i.e. AVC decoders can decode the base layer of an 
SVC stream and ignore SVC-speci?c data. This feature has 
been realiZed by specifying coded slice NAL unit types that 
are speci?c to SVC and Were reserved for future use in AVC 
and required to be skipped according to the AVC speci?ca 
tion. 

[0016] An access unit delimiter is a NAL unit speci?ed in 
H.264/AVC that may be inserted as the ?rst NAL unit of an 
access unit. The access unit delimiter contains the picture 
coding type of the primary picture of the access unit. 

[0017] The variables temporal_level, dependency_id, 
quality_level, simple_priority_id and discardable_?ag are 
signaled for SVC enhancement layers but not for the base 
layer. Instead, the variables are either not speci?ed (discard 
able_?ag) or are derived as equal to Zero (the other four 
variables) for the AVC compatible base layer according to 
the SVC speci?cation. HoWever, this causes a problem that 
important information cannot be signaled for the base layer 
as e?iciently as for enhancement layers (the AVC compatible 
base layer alWays has dependency_id and quality_level 
equal to 0). First, the temporal scalability hierarchy of a base 
layer picture, i.e. Which values of temporal_level pertain to 
AVC base layer using the sub-sequence feature, cannot be 
signaled. Second, it cannot be signaled Whether a base layer 
picture or a part of a base layer picture is used for inter-layer 
prediction by any layer With a higher dependency_id value, 
i.e. the value of discardable_?ag. Third, a desired priority 
value for a base layer picture, i.e. the value simple_priori 
ty_id, cannot be signaled. 
[0018] Although there are potential methods to effectual 
some of this signaling, each has its oWn drawbacks. For 
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example, although the Sub-sequence information Supple 
mental Enhancement Information (SEI) message in AVC 
could be used to signal the temporal scalability hierarchy of 
the base layer, the message contains a number of syntax 
elements in addition to temporal_level (corresponding to the 
subseq_layer syntax element in the Sub-sequence informa 
tion SEI message), leading to potential inef?ciency in terms 
of bitrate. Conventional video coding standards use a picture 
header to separate coded pictures and to carry picture 
speci?c syntax elements. 

SUMMARY OF THE INVENTION 

[0019] The present invention provides the use of a picture 
delimiter that is contained in a NAL unit type value (14 in 
various embodiments) that is reserved in the current AVC or 
SVC speci?cation. The invention provides the scalability 
information for the H.264/AVC base layer in such a manner 
that bitstreams remain decodable With H.264/AVC decoders. 
In addition, the picture delimiter elementary data unit of the 
present invention may contain many other syntax elements 
that can help in easier processing of bitstreams compared to 
the plain H.264/AVC bitstream syntax. 

[0020] The present invention possesses a number of sig 
ni?cant advantages over conventional approaches. The 
present invention enables the signaling of the temporal 
scalability hierarchy, as Well as other information for the 
AVC-compatible base layer SVC scalable streams Without 
breaking the backWard compatibility, as the picture delimiter 
NAL units can be discarded by an AVC decoder. The present 
invention also makes bitstream parsing easier, as many 
operations can be performed based on coded pictures rather 
than individual NAL units. In contrast, H.264/AVC and SVC 
standards specify a decoding process that is based on NAL 
units. In many systems, no additional framing or encapsu 
lation of pictures is provided, but rather bitstream parsing is 
done NAL unit by NAL unit. It sometimes requires in-depth 
parsing of the bitstream to conclude Whether a picture is 
useful to produce a desired decoding result. This is particu 
larly true in special operations, such as seeking and fast 
forWard play. In the seeking operation, for example, the 
decoder has to search for an IDR NAL unit, then reWind 
back to the position Where the corresponding access unit 
starts (e. g. parameter sets SEI NAL units can precede an IDR 
NAL unit in the access unit), and start decoding after that. 

[0021] Unlike some conventional implementations, the 
picture delimiter of the present invention is speci?ed in the 
context of the video bitstream instead of ?le format or RTP 
payload format. This alloWs video decoders to make use of 
the information included in the picture delimiter (i.e. omit 
decoding of unnecessary pictures). Similar information in 
?le format and RTP payload format may not be available for 
the decoder. 

[0022] In contrast to picture headers, a picture delimiter of 
the present invention may contain syntax elements affecting 
the decoding process of the H.264/AVC compatible base 
layer When at least one enhancement layer is present. Such 
conditional decoding has not been speci?ed for picture 
headers. A picture header is an integral part of the bitstream 
syntax in the convention codecs (i.e. the picture header is 
alWays present for each picture in the bitstream). A picture 
delimiter is not speci?ed in H.264/AVC but H.264/AVC 
decoders can safely ignore it (i.e. it does not affect the 
decoding process of H.264/AVC compatible base layer). 
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[0023] Various embodiments of the present invention 
include an encoder generating a picture delimiter, as Well as 
a decoder that parses a picture delimiter and omits decoding 
of the picture on the basis of the value of the picture 
delimiter and desired operation point, such as layers/tem 
poral level for playback. Embodiments of the present inven 
tion also include a bitstream parser Which passes NAL units 
to the decoder and removes pictures on the basis of the value 
of the picture delimiter. 

[0024] These and other advantages and features of the 
invention, together With the organization and manner of 
operation thereof, Will become apparent from the following 
detailed description When taken in conjunction With the 
accompanying draWings, Wherein like elements have like 
numerals throughout the several draWings described beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 shoWs a generic multimedia communica 
tions system for use With the present invention; 

[0026] FIG. 2 is a perspective vieW of a mobile telephone 
that can be used in the implementation of the present 
invention; 
[0027] FIG. 3 is a schematic representation of the tele 
phone circuitry of the mobile telephone of FIG. 2; and 

[0028] FIG. 4 is a representation of a structure of an access 
unit according to various embodiments of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0029] The present invention involves the use of a picture 
delimiter in scalable video coding. The picture delimiter can 
either precede the ?rst coded picture in the access unit or 
precede any other coded picture in the access unit. Due to 
certain constraints in the AVC speci?cation, a NAL unit type 
from a different range of values is selected for the picture 
delimiter preceding the ?rst coded picture (i.e. the primary 
coded picture in the base layer) in an access unit than for the 
picture delimiter preceding any other coded picture in an 
access unit. The term “picture delimiter” is used collectively 
for both NAL unit types herein. Apicture delimiter NAL unit 
preceding the ?rst coded picture of an access unit is referred 
to as primary coded picture description NAL unit, and a 
picture delimiter NAL unit preceding any other coded pic 
ture of an access unit is referred to as subsequent coded 
picture description NAL unit. NAL unit type values are 
selected among those Which are reserved in the current AVC 
and SVC speci?cations, such as 14 for the primary coded 
picture description NAL unit and 22 for the subsequent 
coded picture description NAL unit. 

[0030] The picture delimiter concerns a coded picture and 
is the ?rst NAL unit of the coded picture in decoding order. 
It should be noted that a bitstream to be decoded can be 
received from a remote device located Within virtually any 
type of netWork. Additionally, a bitstream can be received 
from local hardWare or softWare. It should also be under 
stood that, although text and examples contained herein may 
speci?cally describe an encoding process, one skilled in the 
art Would readily understand that the same concepts and 
principles also apply to the corresponding decoding process 
and vice versa. 

Sep. 27, 2007 

[0031] The decoding order of the primary coded picture 
description NAL unit precedes the VCL NAL units of the 
primary coded picture in the base layer. A NAL unit type of 
14 is used because it is one of the reserved values that can 
start a neW access unit. FIG. 4 describes the decoding order 
of the primary coded picture description NAL unit and 
subsequent coded picture description access unit relative to 
the other NAL units in the access unit. 

[0032] NAL unit type 14 used for the primary coded 
picture description NAL unit is one unit type Whose pres 
ence signals the start of a neW access unit if it is the ?rst 
NAL unit of those that can start a neW access unit. Therefore, 
it can be used for the primary coded picture (in the base 
layer) only. Consequently, another NAL unit type (22) is 
used for the subsequent coded picture description NAL unit. 
The AVC speci?cation constrains NAL unit type 22 not to 
precede the ?rst VCL NAL unit of the primary coded picture 
(in the base layer), and therefore NAL unit type 22 cannot 
be used for the primary coded picture description NAL unit. 
The syntax structure for the tWo NAL units (primary coded 
picture description and subsequent coded picture descrip 
tion) may or may not be identical in different embodiments 
of the present invention. It should therefore be understood 
that both the primary coded picture description and the 
subsequent coded picture description of the present inven 
tion can incorporate the syntax and information described 
herein. 

[0033] The picture delimiter of the present invention con 
tains at least one of the folloWing set of information: 

[0034] 
[0035] 2. A priority identi?er. 

[0036] 3. A key picture indicator. 

1. A temporal scalability hierarchy. 

[0037] 4. An indication as to Whether a complete picture or 
a part of a picture or no part of a picture is used for 
inter-layer prediction by any layer With a higher depen 
dency_id value. 

[0038] 5. An indicator signaling Whether the picture is a 
non-reference/reference picture contains NAL units that 
shall not be discarded (such as parameter sets), and/or or 
the maximum values of nal_ref_idc of different sets of 
NAL units. 

[0039] 6. A redundant picture indicator indicating Whether 
the picture is a coded redundant picture. 

[0040] 7. An auxiliary picture indicator indicating Whether 
the picture is a coded auxiliary picture. 

[0041] 8. An instantaneous decoding refresh (IDR) picture 
indicator, signaling that the picture and all the folloWing 
pictures With the same value of dependency_id can be 
correctly decoded Without reference to any picture pre 
ceding them and having the same value of dependen 
cy_id. 

[0042] 9. An indicator signaling that the picture and all the 
folloWing pictures With the same value of dependency_id 
as the picture can be correctly decoded Without reference 
to any of those pictures that are preceding them and have 
the same value of dependency_id and have the same or 
greater value of temporal_level. This indicator also sig 
nals that the bitstream can be sWitched to the tempo 
ral_level of the picture With this indicator from a temporal 
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layer With other value of temporal_level and With the 
same value of dependency_id. 

0043 10. An intra icture indicator, si nalin that the P g g 
picture can be decoded Without reference to any picture 
preceding it. 

[0044] 11. An indicator signaling that the picture can be 
decoded Without reference to any picture preceding it and 
having the same value of depdency_id. 

[0045] 12. A self-contained random access picture indica 
tor, signaling that the picture and all the folloWing pictures 
can be correctly decoded Without reference to any picture 
preceding them and all data, including the parameter sets, 
is included in the bitstream for the picture and the pictures 
folloWing it. 

[0046] 13. A picture type indicator indicating What types 
of slices may be present in the coded picture. 

[0047] 14. An indicator Which parts of the decoding pro 
cess are required for decoding of the picture (eg if the 
picture is an intra coded picture then those inter prediction 
decoding processes are not required). 

[0048] 15. An indicator of restrictions applied in the 
syntax and semantics of the coded picture, such as arbi 
trary slice ordering indicator (signaling Whether slices of 
a picture are in raster-scan order) and ?exible macroblock 
ordering indicator (signaling Whether macroblocks in any 
slice of a picture are alWays next to each other in 
raster-scan order). 

0049 16. Modi?cations to a icture arameter set that are P P 
only applicable in the current picture. For example, a slice 
group map telling the allocation of each block to a slice 
group . 

[0050] 17. An indicator for the possible presence of errors 
or mismatches in the coded picture. 

[0051] Example syntax of the picture delimiter for scal 
ability information according to various embodiments of the 
present invention is depicted as folloWs. The values of these 
syntax elements are applied for the decoding of the primary 
coded picture (in the base layer) in an SVC access unit. Note 
also that potential future extensions to this NAL unit are 
enabled With the loop statement “While(more_rbsp_data( 

primaryicodedipicidesc? ) { C Descriptor 

simpleipriorityiid ll u(6) 
keyipici?ag ll u(l) 
temp oralilevel ll u(3) 
While( moreirbspidatz? ) ) 
rbspitrailingibits( ) ll 

[0052] In the table presented above, the “C” column 
indicates the “Category” of the syntax elements. Because the 
picture delimiter is a neW syntax structure, a category value 
(11) that Was unused previously is used in these particular 
embodiments. HoWever, other unused category values could 
also be used. 
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[0053] simple_priority_id speci?es a priority identi?er for 
the VCL NAL units of the coded picture. If each of the VCL 
NAL units of the picture is associated With a syntax element 
simple_priority_id in the NAL unit header or in the referred 
sequence parameter set, the value of simple_priority_id in 
the picture delimiter is equal to the value of the simple_p 
riority_id in the NAL unit header or sequence parameter set. 

[0054] temporal_level speci?es a temporal level for the 
coded picture. If each of the VCL NAL units of the picture 
is associated With a syntax element temporal_level in the 
NAL unit header or in the referred sequence parameter set, 
the value of temporal_level in the picture delimiter is equal 
to the value of the temporal_level in the NAL unit header or 
sequence parameter set. 

[0055] A key_pic_?ag equal to l in the primary coded 
picture description NAL unit indicates that the primary 
coded picture in the base layer is a base representation of a 
key picture. A key_pic_?ag equal to 0 in the primary coded 
picture description NAL unit indicates that the primary 
coded picture in the base layer is not a base representation 
of a key picture. Key_pic_?ag in the subsequent coded 
picture description NAL unit indicates that the correspond 
ing coded picture is a key picture. The variable KeyPicture 
Flag used in the SVC decoding process is set equal to 
key_pic_?ag. It should also be noted that, in various 
embodiments of the present invention, the key_pic_?ag is 
added into the slice header syntax for slices according to the 
scalable extension. When a key picture in an AVC base layer 
is identi?ed, the desired layer to be decoded has a depen 
dency+id equal to 0, and a quality_level greater than 0, then 
the key picture in the AVC base layer is completely decoded. 
Generally, When a key picture having a quality_level equal 
to 0 is identi?ed, the desired layer to be decoded has a 
quality_level greater than 0, and the desired layer to be 
decoded has the same dependency_id as for the key picture, 
the key picture is completely decoded. 

[0056] FIG. 1 shoWs a generic multimedia communica 
tions system for use With the present invention. As shoWn in 
FIG. 1, a data source 100 provides a source signal in an 
analog, uncompressed digital, or compressed digital format, 
or any combination of these formats. An encoder 110 
encodes the source signal into a coded media bitstream. The 
encoder 110 may be capable of encoding more than one 
media type, such as audio and video, or more than one 
encoder 110 may be required to code different media types 
of the source signal. The encoder 110 may also get syntheti 
cally produced input, such as graphics and text, or it may be 
capable of producing coded bitstreams of synthetic media. 
In the folloWing, only processing of one coded media 
bitstream of one media type is considered to simplify the 
description. It should be noted, hoWever, that typically 
real-time broadcast services comprise several streams (typi 
cally at least one audio, video and text sub-titling stream). It 
should also be noted that the system may include many 
encoders, but in the folloWing only one encoder 110 is 
considered to simplify the description Without a lack of 
generality. 

[0057] The coded media bitstream is transferred to a 
storage 120. The storage 120 may comprise any type of mass 
memory to store the coded media bitstream. The format of 
the coded media bitstream in the storage 120 may be an 
elementary self-contained bitstream format, or one or more 
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coded media bitstreams may be encapsulated into a con 
tainer ?le. Some systems operate “live”, i.e. omit storage 
and transfer coded media bitstream from the encoder 110 
directly to the sender 130. The coded media bitstream is then 
transferred to the sender 130, also referred to as the server, 
on a need basis. The format used in the transmission may be 
an elementary self-contained bitstream format, a packet 
stream format, or one or more coded media bitstreams may 
be encapsulated into a container ?le. The encoder 110, the 
storage 120, and the sender 130 may reside in the same 
physical device or they may be included in separate devices. 
The encoder 110 and sender 130 may operate With live 
real-time content, in Which case the coded media bitstream 
is typically not stored permanently, but rather buffered for 
small periods of time in the content encoder 110 and/or in 
the sender 130 to smooth out variations in processing delay, 
transfer delay, and coded media bitrate. 

[0058] The sender 130 sends the coded media bitstream 
using a communication protocol stack. The stack may 
include but is not limited to Real-Time Transport Protocol 
(RTP), User Datagram Protocol (UDP), and Internet Proto 
col (IP). When the communication protocol stack is packet 
oriented, the sender 130 encapsulates the coded media 
bitstream into packets. For example, When RTP is used, the 
sender 130 encapsulates the coded media bitstream into RTP 
packets according to an RTP payload format. Typically, each 
media type has a dedicated RTP payload format. It should be 
again noted that a system may contain more than one sender 
130, but for the sake of simplicity, the folloWing description 
only considers one sender 130. 

[0059] The sender 130 may or may not be connected to a 
gateWay 140 through a communication network. The gate 
Way 140 may perform different types of functions, such as 
translation of a packet stream according to one communi 
cation protocol stack to another communication protocol 
stack, merging and forking of data streams, and manipula 
tion of data stream according to the doWnlink and/or 
receiver capabilities, such as controlling the bit rate of the 
forWarded stream according to prevailing doWnlink netWork 
conditions. Examples of gateWays 140 include multipoint 
conference control units (MCUs), gateWays betWeen circuit 
sWitched and packet-sWitched video telephony, Push-to-talk 
over Cellular (PoC) servers, IP encapsulators in digital video 
broadcasting-handheld (DVB-H) systems, or set-top boxes 
that forWard broadcast transmissions locally to home Wire 
less netWorks. When RTP is used, the gateWay 140 is called 
an RTP mixer and acts as an endpoint of an RTP connection. 

[0060] Alternatively, the coded media bitstream may be 
transferred from the sender 130 to the receiver 150 by other 
means, such as storing the coded media bitstream to a 
portable mass memory disk or device When the disk or 
device is connected to the sender 130 and then connecting 
the disk or device to the receiver 150. 

[0061] The system includes one or more receivers 150, 
typically capable of receiving, de-modulating, and de-cap 
sulating the transmitted signal into a coded media bitstream. 
De-capsulating may include the removal of data that receiv 
ers are incapable of decoding or that is not desired to be 
decoded. The codec media bitstream is typically processed 
further by a decoder 160, Whose output is one or more 
uncompressed media streams. Finally, a renderer 170 may 
reproduce the uncompressed media streams With a loud 
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speaker or a display, for example. The receiver 150, decoder 
160, and renderer 170 may reside in the same physical 
device or they may be included in separate devices. 

[0062] Scalability in terms of bitrate, decoding complex 
ity, and picture siZe is a desirable property for heterogeneous 
and error prone environments. This property is desirable in 
order to counter limitations such as constraints on bit rate, 
display resolution, netWork throughput, and computational 
poWer in a receiving device. 

[0063] FIGS. 2 and 3 shoW one representative mobile 
telephone 12 Within Which the present invention may be 
implemented. It should be understood, hoWever, that the 
present invention is not intended to be limited to one 
particular type of mobile telephone 12 or other electronic 
device. Some or all of the features depicted in FIGS. 2 and 
3 could be incorporated into any or all of the devices 
represented in FIG. 1. 

[0064] The mobile telephone 12 of FIGS. 2 and 3 includes 
a housing 30, a display 32 in the form of a liquid crystal 
display, a keypad 34, a microphone 36, an ear-piece 38, a 
battery 40, an infrared port 42, an antenna 44, a smart card 
46 in the form of a UICC according to one embodiment of 
the invention, a card reader 48, radio interface circuitry 52, 
codec circuitry 54, a controller 56 and a memory 58. 
Individual circuits and elements are all of a type Well knoWn 
in the art, for example in the Nokia range of mobile 
telephones. 

[0065] Communication devices of the present invention 
may communicate using various transmission technologies 
including, but not limited to, Code Division Multiple Access 
(CDMA), Global System for Mobile Communications 
(GSM), Universal Mobile Telecommunications System 
(UMTS), Time Division Multiple Access (TDMA), Fre 
quency Division Multiple Access (FDMA), Transmission 
Control Protocol/Intemet Protocol (TCP/IP), Short Messag 
ing Service (SMS), Multimedia Messaging Service (MMS), 
e-mail, Instant Messaging Service (IMS), Bluetooth, IEEE 
802.11, etc. A communication device may communicate 
using various media including, but not limited to, radio, 
infrared, laser, cable connection, and the like. 

[0066] The present invention is described in the general 
context of method steps, Which may be implemented in one 
embodiment by a program product including computer 
executable instructions, such as program code, executed by 
computers in netWorked environments. Generally, program 
modules include routines, programs, objects, components, 
data structures, etc. that perform particular tasks or imple 
ment particular abstract data types. Computer-executable 
instructions, associated data structures, and program mod 
ules represent examples of program code for executing steps 
of the methods disclosed herein. The particular sequence of 
such executable instructions or associated data structures 
represents examples of corresponding acts for implementing 
the functions described in such steps. 

[0067] SoftWare and Web implementations of the present 
invention could be accomplished With standard program 
ming techniques With rule based logic and other logic to 
accomplish the various database searching steps, correlation 
steps, comparison steps and decision steps. It should also be 
noted that the Words “component” and “module,” as used 
herein and in the claims, is intended to encompass imple 
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mentations using one or more lines of software code, and/or 
hardware implementations, and/or equipment for receiving 
manual inputs. 

[0068] The foregoing description of embodiments of the 
present invention have been presented for purposes of 
illustration and description. It is not intended to be exhaus 
tive or to limit the present invention to the precise form 
disclosed, and modi?cations and variations are possible in 
light of the above teachings or may be acquired from 
practice of the present invention. The embodiments Were 
chosen and described in order to explain the principles of the 
present invention and its practical application to enable one 
skilled in the art to utiliZe the present invention in various 
embodiments and With various modi?cations as are suited to 
the particular use contemplated. 

What is claimed is: 
1. A method for encoding video, comprising: 

encoding a sequence of pictures into a sequence of access 
units, at least one access unit including: 

at least one ?rst elementary data unit associated With 
and containing at least a subset of a ?rst encoded 
picture, the ?rst encoded picture being decodable 
according to a ?rst algorithm, 

at least one second elementary data unit associated With 
and containing at least a subset of a second encoded 
picture, and 

at least one picture delimiter elementary data unit 
associated With an encoded picture in the access unit, 
Wherein the at least one picture delimiter elementary 
data unit is con?gured to be selectively ignored 
during a subsequent decoding process in accordance 
With the ?rst algorithm. 

2. The method of claim 1, Wherein: 

the at least one ?rst elementary data unit associated With 
the ?rst encoded picture precedes the at least one 
second elementary data unit associated With the second 
encoded picture; and 

a ?rst picture delimiter elementary data unit associated 
With the ?rst encoded picture precedes all other 
elementary data units containing slices or slice data 
partitions of the ?rst encoded picture. 

3. The method of claim 1, Wherein a second picture 
delimiter elementary data unit associated With the second 
encoded picture precedes all other elementary data units 
containing slices or slice data partitions of the second 
encoded picture and folloWs all elementary data units asso 
ciated With the ?rst encoded picture. 

4. The method of claim 1, Wherein the at least one picture 
delimiter elementary data unit includes at least one of the 
group consisting of a temporal scalability hierarchy; a 
priority identi?er; a redundant picture identi?er; an instan 
taneous decoding refresh picture indicator; an intra picture 
indicator; a random access picture indicator; and a key 
picture indicator. 

5. A computer program product, embodied in a computer 
readable medium, for encoding video, comprising: 

computer code for encoding a sequence of pictures into a 
sequence of access units, at least one access unit 
including: 
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at least one ?rst elementary data unit associated With 
and containing at least a subset of a ?rst encoded 
picture, the ?rst encoded picture being decodable 
according to a ?rst algorithm, 

at least one second elementary data unit associated With 
and containing at least a subset of a second encoded 
picture, and 

at least one picture delimiter elementary data unit 
associated With an encoded picture in the access unit, 
Wherein the at least one picture delimiter elementary 
data unit is con?gured to be selectively ignored 
during a subsequent decoding process in accordance 
With the ?rst algorithm. 

6. The computer program product of claim 5, Wherein: 

the at least one ?rst elementary data unit associated With 
the ?rst encoded picture precedes the at least one 
second elementary data unit associated With the second 
encoded picture; and 

each picture delimiter elementary data unit associated 
With the ?rst encoded picture precedes all other 
elementary data units containing slices or slice data 
partitions of the ?rst encoded picture. 

7. The computer program product of claim 5, Wherein a 
second picture delimiter elementary data unit associated 
With the second encoded picture precedes all other elemen 
tary data units containing slices or slice data partitions of the 
second encoded picture and folloWs all elementary data units 
associated With the ?rst encoded picture. 

8. The computer program product of claim 5, Wherein the 
at least one picture delimiter elementary data unit includes 
at least one of the group consisting of a temporal scalability 
hierarchy; a priority identi?er; a redundant picture identi?er; 
an instantaneous decoding refresh picture indicator; an intra 
picture indicator; a random access picture indicator; and a 
key picture indicator. 

9. An electronic device, comprising: 

a processor; and 

a memory unit communicatively connected to the proces 
sor and including computer code for encoding a 
sequence of pictures into a sequence of access units, at 
least one access unit including: 

at least one ?rst elementary data unit associated With 
and containing at least a subset of a ?rst encoded 
picture, the ?rst encoded picture being decodable 
according to a ?rst algorithm, 

at least one second elementary data unit associated With 
and containing at least a subset of a second encoded 
picture, and 

at least one picture delimiter elementary data unit 
associated With an encoded picture in the access unit, 
Wherein the at least one picture delimiter elementary 
data unit is con?gured to be selectively ignored 
during a subsequent decoding process in accordance 
With the ?rst algorithm. 

10. The electronic device of claim 9, Wherein: 

the at least one ?rst elementary data unit associated With 
the ?rst encoded picture precedes the at least one 
second elementary data unit associated With the second 
encoded picture; and 
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each picture delimiter elementary data unit associated 
With the ?rst encoded picture precedes all other 
elementary data units containing slices or slice data 
partitions of the ?rst encoded picture. 

11. The electronic device of claim 9, Wherein each picture 
delimiter elementary data unit associated With the second 
encoded picture precedes all other elementary data units 
containing slices or slice data partitions of the second 
encoded picture and folloWs all elementary data units asso 
ciated With the ?rst encoded picture. 

12. The electronic device of claim 9, Wherein the at least 
one picture delimiter elementary data unit includes at least 
one of the group consisting of a temporal scalability hier 
archy; a priority identi?er; a redundant picture identi?er; an 
instantaneous decoding refresh picture indicator; an intra 
picture indicator; a random access picture indicator; and a 
key picture indicator presence of errors or mismatches in the 
coded picture. 

13. A method for decoding an encoded video signal 
including an access unit comprising a ?rst picture being 
decodable according to a ?rst algorithm and a second 
picture, comprising: 

decoding at least one picture delimiter elementary data 
unit included in the access unit, the at least one picture 
delimiter elementary data unit comprising at least one 
of a ?rst picture delimiter elementary data unit associ 
ated With the ?rst picture and a second picture delimiter 
elementary data unit associated With the second picture, 
the at least one picture delimiter elementary data unit 
con?gured to be selectively ignored during the decod 
ing of a subset of the encoded video signal in accor 
dance With the ?rst algorithm; and 

utiliZing information contained in the at least one picture 
delimiter elementary data unit for decoding a subse 
quent elementary data unit of the encoded video signal. 

14. The method of claim 13, Wherein information con 
tained Within each or either picture delimiter elementary 
data unit is utiliZed by omitting the decoding of the picture 
associated With the respective picture delimiter elementary 
data unit. 

15. The method of claim 13, Wherein the at least one 
picture delimiter elementary data unit includes a syntax 
element for key picture identi?cation, and Wherein, as a 
response to the indicated key picture, the picture associated 
With the at least one picture delimiter elementary data unit 
is entirely decoded. 

16. A computer program product, embodied in a computer 
readable medium, for decoding an encoded video signal 
including an access unit comprising a ?rst picture being 
decodable according to a ?rst algorithm and a second 
picture, comprising: 

computer code for decoding at least one picture delimiter 
elementary data unit included in the access unit, the at 
least one picture delimiter elementary data unit com 
prising at least one of a ?rst picture delimiter elemen 
tary data unit associated With the ?rst picture and a 
second picture delimiter elementary data unit associ 
ated With the second picture, the at least one picture 
delimiter elementary data unit con?gured to be selec 
tively ignored during the decoding of a subset of the 
encoded video signal in accordance With the ?rst algo 
rithm; and 
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computer code for utiliZing information contained in the 
at least one picture delimiter elementary data unit for 
decoding a subsequent elementary data unit of the 
encoded video signal. 

17. The computer program product of claim 16, Wherein 
information contained Within each or either picture delimiter 
elementary data unit is utiliZed by omitting the decoding of 
the picture associated With the respective picture delimiter 
elementary data unit. 

18. The computer program product of claim 16, Wherein 
the at least one picture delimiter elementary data unit 
includes a syntax element for key picture identi?cation, and 
Wherein, as a response to the indicated key picture, the 
picture associated With the at least one picture delimiter 
elementary data unit is entirely decoded. 

19. An electronic device, comprising: 

a processor; and 

a memory unite communicatively connected to the 
processor and including a computer program product 
for decoding an encoded video signal including an 
access unit comprising a ?rst picture being decod 
able according to a ?rst algorithm and a second 
picture, comprising: 

computer code for decoding at least one picture delim 
iter elementary data unit included in the access unit, 
the at least one picture delimiter elementary data unit 
comprising at least one of a ?rst picture delimiter 
elementary data unit associated With the ?rst picture 
and a second picture delimiter elementary data unit 
associated With the second picture, the at least one 
picture delimiter elementary data unit con?gured to 
be selectively ignored during the decoding of a 
subset of the encoded video signal in accordance 
With the ?rst algorithm; and 

computer code for utiliZing information contained in 
the at least one picture delimiter elementary data unit 
for decoding a subsequent elementary data unit of 
the encoded video signal. 

20. A method for processing a ?rst encoded video signal 
being decodable according to a second algorithm, the ?rst 
encoded video signal including a ?rst access unit comprising 
a ?rst picture being decodable according to a ?rst algorithm 
and a second picture, the ?rst access unit further including 
at least one picture delimiter elementary data unit compris 
ing at least one of a ?rst picture delimiter elementary data 
unit associated With the ?rst picture and a second picture 
delimiter elementary data unit associated With the second 
picture, the at least one picture delimiter elementary data 
unit con?gured to be ignored during decoding according to 
the ?rst algorithm, comprising: 

decoding the at least one picture delimiter elementary data 
unit, and outputting a second encoded video signal 
including a second access unit containing at least one 
elementary data unit of the picture not associated With 
one of the at least one picture delimiter elementary data 
unit. 

21. The method of claim 20 Wherein information con 
tained Within each or either picture delimiter elementary 
data unit is utiliZed by omitting the decoding of the picture 
associated With the respective picture delimiter elementary 
data unit. 
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22. The method of claim 20, wherein the at least one 
picture delimiter elementary data unit includes a syntax 
element for key picture identi?cation, and Wherein, as a 
response to the indicated key picture, the picture associated 
With the at least one picture delimiter elementary data unit 
is entirely decoded. 

23. A computer program product, embodied in a computer 
readable medium, for processing a ?rst encoded video signal 
being decodable according to a second algorithm, the ?rst 
encoded video signal including a ?rst access unit comprising 
a ?rst picture being decodable according to a ?rst algorithm 
and a second picture, the ?rst access unit further including 
at least one picture delimiter elementary data unit compris 
ing at least one of a ?rst picture delimiter elementary data 
unit associated With the ?rst picture and a second picture 
delimiter elementary data unit associated With the second 
picture, the at least one picture delimiter elementary data 
unit con?gured to be ignored during decoding according to 
the ?rst algorithm, comprising: 

computer code for decoding the at least one picture 
delimiter elementary data unit, and 

computer code for outputting a second encoded video 
signal including a second access unit containing at 
least one elementary data unit of the picture not 
associated With one of the at least one picture delim 
iter elementary data unit. 

24. The computer program product of claim 23 Wherein 
information contained Within each or either picture delimiter 
elementary data unit is utiliZed by omitting the decoding of 
the picture associated With the respective picture delimiter 
elementary data unit. 

25. The computer program product of claim 23, Wherein 
the at least one picture delimiter elementary data unit 
includes a syntax element for key picture identi?cation, and 
Wherein, as a response to the indicated key picture, the 
picture associated With the at least one picture delimiter 
elementary data unit is entirely decoded. 
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26. An electronic device, comprising: 

a processor; and 

a memory unit communicatively connected to the pro 
cessor and including computer program product for 
processing a ?rst encoded video signal being decod 
able according to a second algorithm, the ?rst 
encoded video signal including a ?rst access unit 
comprising a ?rst picture being decodable according 
to a ?rst algorithm and a second picture, the ?rst 
access unit further including at least one picture 
delimiter elementary data unit comprising at least 
one of a ?rst picture delimiter elementary data unit 
associated With the ?rst picture and a second picture 
delimiter elementary data unit associated With the 
second picture, the at least one picture delimiter 
elementary data unit con?gured to be ignored during 
decoding according to the ?rst algorithm, compris 
ing: 

computer code for decoding the at least one picture 
delimiter elementary data unit, and 

computer code for outputting a second encoded video 
signal including a second access unit containing at 
least one elementary data unit of the picture not 
associated With one of the at least one picture delim 
iter elementary data unit. 

27. The electronic device of claim 26, Wherein informa 
tion contained Within each or either picture delimiter 
elementary data unit is utiliZed by omitting the decoding of 
the picture associated With the respective picture delimiter 
elementary data unit. 

28. The electronic device of claim 26, Wherein the at least 
one picture delimiter elementary data unit includes a syntax 
element for key picture identi?cation, and Wherein, as a 
response to the indicated key picture, the picture associated 
With the at least one picture delimiter elementary data unit 
is entirely decoded. 


